Differential gene methylation in paired glioblastomas suggests a role of immune response pathways in tumor progression.
DNA and histone methylation are post-transcriptional modifications that have been recently described in gliomas. Indeed, glioma CpG island hypermethylated phenotype has been identified as prognostic biomarker and as a surrogate marker of IDH1/2 mutations. However, the role of DNA methylation in glioblastoma progression is unknown. We sought to analyze DNA methylation levels in paired (initial and recurrent) primary glioblastoma samples to identify candidate pathways that may prone to glioblastoma progression. We have analyzed 12 samples (5 paired samples, two of them with three surgeries) using methylation arrays. We have analyzed differential methylation at probe and at gene region level. Finally, pathway analysis has been performed using differentially methylated regions. All analysis has been performed with R and Bioconductor packages. Mean methylation level at initial sample compared to recurrence was strongly positively correlated (R(2) = 0.98). There was no differentially methylation at probe level. However, at gene level 3080 regions were differentially methylated. Interestingly, pathways analysis showed that the most differentially methylated genes are involved in cellular response to macrophage colony-stimulating factor stimulus (GO:0036006). Methylation levels were strongly conserved when comparing initial to recurrence in primary glioblastomas. Interestingly, differentially methylated pathway analysis suggests that a modulation of methylation in immune response genes may play a role in glioblastoma progression. Further studies are needed to validate the role of methylation of glioblastoma immune response genes in tumor progression.